INTRODUCTION
============

According to the World Health Report 2000 by the World Health Organization, to improve health, access to health care should be based on needs rather than the ability to pay \[[@b1-phrp-08-295]\]. Improvement in economy, healthcare environment, and medical technology satisfies the desire for a healthier life. However, as health is a personal attribute and sometimes affected by social status, people do not have equal health care benefits. Since region affects the life of individuals, regional, social, and economic characteristics are sometimes associated with individual health \[[@b2-phrp-08-295]\]. It is an unmet medical need that the medical care necessity is not satisfied. In some cases, people needed medical services. However, these needs were not satisfied. These services included medical necessities as assessed by medical professionals \[[@b3-phrp-08-295]\]. An unmet medical need is sometimes used as an indicator of problems in accessing medical services \[[@b4-phrp-08-295]\]. Health disparities include differences between the most-advantaged groups in a given category, and not only between the best- and worst-off groups \[[@b5-phrp-08-295]\].

More studies are using unmet medical needs, a subjective survey measure, to observe for inequity in healthcare \[[@b6-phrp-08-295]\]. Han et al. \[[@b7-phrp-08-295]\] reported that a lower income level is closely related to unmet medical needs. In addition, Kim et al. \[[@b8-phrp-08-295]\] reported that those residing outside capital areas had a higher likelihood of experiencing unmet medical needs. Craske et al. \[[@b9-phrp-08-295]\] conducted a study on perceived unmet needs among patients with panic disorder. However, these studies mainly analyzed specific age groups, groups, and diseases. Studies on unmet medical needs and regional disparity using the nationwide data are limited. Therefore, future studies on the factors that influence unmet medical need should be conducted, which has a significant effect on the accessibility and utilization of health care services.

In this study, we analyzed the factors affecting unmet medical needs and the regional differences in unmet medical needs. Moreover, significant data were proposed for the establishment of healthcare policy for the health improvement of the public and for the equity of medical care.

MATERIALS AND METHODS
=====================

In this study, we used data from the 6th Korea National Health and Nutrition Examination Survey (KNHANES) (2015) by the Korea Centers for Disease Control and Prevention. The National Health and Nutrition Survey based on the National Health Promotion Law conducted an in-depth investigation on health behavior, medical care utilization, and quality of life.

Of the 7,380 participants who included responses on medical utilization and health behavior in the National Health and Nutrition Survey in 2015, 5,944 were adults aged over 19 years. Among these, we excluded participants who did not provide important information, including unmet medical needs. A total of 4,946 individuals were finally included in this study ([Figure 1](#f1-phrp-08-295){ref-type="fig"}). We assessed the unmet medical needs based on the KNHANES question: "During the past year, was there ever a time when you wanted medical care but could not get it?" A "yes" response was used to define an experience of unmet medical need \[[@b10-phrp-08-295]\]. Since independent variables show general characteristics, the following variables were used: sex, age, education, type of insurance, residence, marital status, economic activity, household income, and private health insurance. Household income levels were divided into categories (1st quartile, 2nd quartile, 3rd quartile, and 4th quartile) based on the quartile of household equalization income. The types of insurance included national health insurance and medical care, and the residence variable was divided into urban and rural. Lifestyle- and health status-related variables included alcohol drinking, smoking, self-reported health status, stress awareness, cancer, and number of chronic diseases. The self-reported health status variable was divided into good, moderate, and poor. The number of chronic diseases was classified into 0, 1, 2, or more categories (24 chronic diseases) based on the number of participants who responded "exist."

The Institutional Review Board of the Korea Centers for Disease Control and Prevention (2015-01-02-6c) approved the use of the 6th KNHANES raw data.

Data were analyzed using the IBM SPSS program version 21.0 (IBM Co., Armonk, NY, USA). Frequency analysis was conducted to examine the regional distribution of the unmet medical needs. To observe for the differences in unmet medical needs according to general characteristics, lifestyle, and health status characteristics, chi-squared analysis was conducted. Multiple logistic regression analysis was also carried out to examine the factors that affect unmet medical needs.

RESULTS
=======

[Table 1](#t1-phrp-08-295){ref-type="table"} shows the distribution of the rates of unmet medical needs across 16 regions in Korea. The rate of unmet medical needs in Chungbuk area was the highest (19.0%), followed by that of Jeju (18.7%), Ulsan (17.5%), Gyeongbuk (17.1%), and Jeonbuk (16.1%). A statistically significant difference was observed in terms of the experience rate of unmet medical needs by region (*p* \< 0.05) ([Table 1](#t1-phrp-08-295){ref-type="table"}).

[Table 2](#t2-phrp-08-295){ref-type="table"} shows the rates of unmet medical needs based on the general characteristics of the variables. The rate of unmet medical needs was high among female individuals aged 30 to 39 years and those with low educational attainment (less than elementary education). Moreover, individuals who are bereaved and divorced also had a high rate of unmet medical needs. People who live in rural region and those without private insurance and with lower household income also experienced a high rate of unmet medical needs. Thus, a statistically significant difference was observed (*p* \< 0.05) ([Table 2](#t2-phrp-08-295){ref-type="table"}).

To examine the differences in unmet medical needs according to lifestyle and health status, a chi-square test was conducted. The rates of unmet medical needs according to smoking, self-reported health status, stress awareness, and number of chronic diseases were significantly different (*p* \< 0.05). The rate of unmet medical needs of current smokers was 14.3%, which was significantly higher than that of former smokers (7.7%). The rate of unmet medical needs was the highest in participants who responded poorly to self-reported health status (24.9%). When the participants often feel stressed, the rate of unmet medical needs was significantly higher than that of those who rarely felt stressed. Based on the number of chronic diseases, those with more than 2 chronic diseases had the highest rate of unmet medical needs (15.3%) ([Table 3](#t3-phrp-08-295){ref-type="table"}).

[Table 4](#t4-phrp-08-295){ref-type="table"} shows the results of the multiple logistic regression analysis that was performed to examine the factors influencing unmet medical needs. Based on the results, independent variables, such as sex, age, education, region, household income, insurance type, smoking status, self-reported health status, and stress awareness, affected unmet medical needs. The rate of unmet medical needs in women was significantly higher (by 1.630 times) than that in men. In addition, the rate of unmet medical needs of individuals aged 60 years or older was significantly lower than that of individuals aged 19 to 29 years. With regard to education, the rate of unmet medical needs was 1,664 times higher in individuals who completed elementary school or less compared to that of individuals who completed college or higher education. The rate of the unmet medical needs of rural residents was significantly higher (by 1.329 times) than that of urban residents. Based on the lowest income level (1st quartile) compared with the highest income level (4th quartile), the rate of unmet medical needs was significantly higher by 1.548 times. The rate of unmet medical needs in individuals who had a poor self-reported health was significantly higher (by 3.179 times) than that of participants who responded good, and the rate of the unmet medical needs of former smoker was significantly lower than that of non-smokers. The rate of the unmet medical needs of those who were often stressed was significantly higher (by 1.843 times) than that of those who rarely felt stressed. The result of the likelihood ratio test was *p* \< 0.05 ([Table 4](#t4-phrp-08-295){ref-type="table"}).

DISCUSSION
==========

This cross-sectional study aimed to assess the rate of regional unmet medical needs and understand the factors that affect the unmet medical care using the representative KNHANES data.

An unmet medical need is not only a result of certain phenomenon and numerical results. However, it can also increase the mortality rate of elderly individuals \[[@b11-phrp-08-295]\]. In addition, it may increase the severity of the disease and the likelihood of complications because of untimely treatments \[[@b12-phrp-08-295]\].

In the present study, a statistically significant difference was observed in individuals who experienced unmet medical care according to the area. Results showed that individuals who are in urban and rural areas had a higher rate of unmet medical experience than those who are living in metropolitan areas. Regional differences in unmet medical needs may cause disparities in regional health. Numerous studies have shown regional disparities in health according to social and economic characteristics and healthcare resources \[[@b13-phrp-08-295],[@b14-phrp-08-295]\]. In addition, based on the regression analysis conducted in the present study, an unmet medical need was significantly associated with sex, age, education level, residential area, income level, type of insurance, smoking, self-reported health status, and stress awareness. Gender (female), lower education level, rural residents, lowest household income, poor self-reported health status, and often stress awareness increased the probability of unmet medical needs. This result is consistent with that of a previous study that analyzed factors that are related to unmet medical needs caused by financial burden \[[@b10-phrp-08-295]\]. Furthermore, Kim et al. \[[@b8-phrp-08-295]\] reported that lower education level is associated with higher odds of unmet medical needs. Han et al. \[[@b7-phrp-08-295]\] reported that the lowest-income population had a high odds ratio of unmet medical needs.

Although the association between chronic diseases and unmet medical needs was not significant in this study, a previous study showed that the crude relative risk for dying was 1.79 in elderly individuals who had unmet medical needs among those who suffered from two or more chronic conditions \[[@b11-phrp-08-295]\]. As result, the strongest predictor of unmet medical needs was self-reported health status, a finding supported by prior studies \[[@b6-phrp-08-295],[@b10-phrp-08-295]\].

In Korea, since 1997, through the introduction of a health insurance system, we have implemented a medical insurance system covering the whole nation, and efforts have been made to improve the access to medical care. However, the results of the research suggested that barriers for accessing medical care were observed, depending on socio-economic characteristics and regions. Understanding whether or not medical needs were met from the patient's point of view has significance as a criterion of the overall evaluation of the health care system. Therefore, the result of this study is useful for observing the actual condition that is related to the equity of medical utilization and accessibility.

However, this study has several limitations. First, this study was cross sectional, making the investigation of the causal relationship between variables difficult. Second, we did not investigate the burden cost of diseases and the status of medical care utilization that is related to unmet medical needs. Third, the factors affecting unmet medical needs were not distinguished by region. Future studies that include medical expenses and relevant variables in an area should be conducted. Our finding suggested that different policies and approaches should be considered for each risk population to address the primary cause of unmet medical needs. In addition, these findings can be used as important data for health care policy and assessment.
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###### 

Regional distribution of unmet medical needs in Korea (n = 4,946)

  Province    Unmet medical needs, n (%)   
  ----------- ---------------------------- --------------
  Seoul       112 (11.5)                   859 (88.5)
  Busan       39 (15.7)                    210 (84.3)
  Daegu       39 (13.1)                    258 (86.9)
  Incheon     40 (12.8)                    272 (87.2)
  Gwangju     13 (7.5)                     161 (92.5)
  Daejeon     22 (13.4)                    142 (86.6)
  Ulsan       14 (17.5)                    66 (82.5)
  Gyeonggi    127 (10.4)                   1,092 (89.6)
  Gangwon     25 (12.9)                    169 (87.1)
  Chungbuk    26 (19.0)                    111 (81.0)
  Chungnam    31 (14.8)                    178 (85.2)
  Jeonbuk     31 (16.1)                    162 (83.9)
  Jeonnam     16 (11.3)                    126 (88.7)
  Gyeongbuk   44 (17.1)                    213 (82.9)
  Gyeongnam   35 (13.6)                    222 (86.4)
  Jeju        17 (18.7)                    74 (81.3)
  Total       631 (12.8)                   4,315 (87.2)

*p* = 0.010.

###### 

Distribution of unmet medical needs according to general characteristics

  Variable                            Unmet medical needs, n (%)   *p*-value              
  ----------------------------------- ---------------------------- -------------- ------- ----------
  Sex                                                                                     \< 0.001
   Male                               193 (9.1)                    1,937 (90.9)   2,130   
   Female                             438 (15.6)                   2,378 (84.4)   2,816   
  Age (y)                                                                                 0.005
   19--29                             91 (14.5)                    538 (85.5)     629     
   30--39                             106 (15.4)                   583 (84.6)     689     
   40--49                             89 (10.2)                    787 (89.8)     876     
   50--59                             124 (12.0)                   910 (88.0)     1.034   
   60--69                             102 (11.2)                   812 (88.8)     914     
   ≥ 70                               119 (14.8)                   685 (85.2)     804     
  Education                                                                               \< 0.001
   Elementary school level or lower   198 (17.4)                   937 (82.6)     1,135   
   Middle school                      80 (14.9)                    456 (85.1)     536     
   High school                        187 (11.2)                   1,482 (88.8)   1,669   
   College level or higher            166 (10.3)                   1,440 (89.7)   1,606   
  Marital status                                                                          \< 0.001
   With spouse                        383 (11.1)                   3,063 (88.9)   3,446   
   Bereaved/divorced                  128 (18.4)                   566 (81.6)     694     
   Single                             120 (14.9)                   686 (85.1)     806     
  Region                                                                                  0.004
   Urban                              487 (12.1)                   3,535 (87.9)   4,022   
   Rural                              144 (15.6)                   780 (84.4)     924     
  Income level                                                                            \< 0.001
   1st quartile (lowest)              168 (18.4)                   744 (81.6)     912     
   2nd quartile                       148 (12.2)                   1,065 (87.8)   1,213   
   3rd quartile                       176 (12.9)                   1,192 (87.1)   1,368   
   4th quartile (highest)             139 (9.6)                    1,314 (90.4)   1,453   
  Insurance type                                                                          \< 0.001
   National health                    577 (12.3)                   4,122 (87.7)   4,699   
   Medicare                           49 (26.3)                    137 (73.7)     186     
   Others                             5 (8.2)                      56 (91.8)      61      
  Private health insurance                                                                0.001
   Yes                                442 (11.9)                   3,284 (88.1)   3,726   
   No                                 189 (15.5)                   1,031 (84.5)   1,220   
  Economic activity                                                                       0.188
   Yes                                359 (12.2)                   2,574 (87.8)   2,933   
   No                                 272 (13.5)                   1,741 (86.5)   2,013   
  Total                               631 (12.8)                   4,315 (87.2)   4,946   

*p*-values are calculated via chi-square test.

###### 

Distribution of unmet medical needs according to lifestyle and health status

  Variable                      Unmet medical needs, n (%)   *p*-value               
  ----------------------------- ---------------------------- -------------- -------- ----------
  Alcohol drinking                                                                   0.120
   Yes                          320 (12.1)                   2,331 (87.9)   2,651    
   No                           311 (13.6)                   1,984 (86.4)   2,295    
  Smoking status                                                                     \< 0.001
   Current smoker               120 (14.3)                   717 (85.7)     837      
   Former smoker                84 (7.7)                     1,007 (92.3)   1,.091   
   Non-smoker                   427 (14.1)                   2,591 (85.9)   3,018    
  Self-reported health status                                                        \< 0.001
   Good                         103 (7.1)                    1,353 (92.9)   1,456    
   Moderate                     279 (11.2)                   2,212 (88.8)   2,491    
   Poor                         249 (24.9)                   750 (75.1)     999      
  Stress awareness                                                                   \< 0.001
   Rarely                       355 (9.8)                    3,252 (90.2)   3,607    
   Often                        276 (20.6)                   1,063 (79.4)   1,339    
  Cancer                                                                             0.221
   Yes                          27 (10.3)                    235 (89.7)     262      
   No                           604 (12.9)                   4,080 (87.1)   4,684    
  No. of chronic diseases                                                            \< 0.001
   0                            181 (10.3)                   1,575 (89.7)   1,756    
   1                            165 (12.4)                   1,166 (87.6)   1,331    
   ≥ 2                          285 (15.3)                   1,574 (84.7)   1,859    
  Total                         631 (12.8)                   4,315 (87.2)   4,946    

*p*-values are calculated by chi-square test.

###### 

Factors influencing unmet medical needs among Korean adults (n = 4,946)

  Variable                            Unmet medical needs   *p*-value      
  ----------------------------------- --------------------- -------------- ----------
  Sex                                                                      
   Male                               1                                    
   Female                             1.630                 1.250--2.126   \< 0.001
  Age (y)                                                                  
   19--29                             1                                    
   30--39                             1.137                 0.765--1.690   0.526
   40--49                             0.655                 0.423--1.012   0.057
   50--59                             0.653                 0.415--1.027   0.065
   60--69                             0.514                 0.313--0.846   0.009
   ≥ 70                               0.542                 0.315--0.934   0.027
  Education                                                                
   College level or higher            1                                    
   High school                        1.101                 0.861--1.407   0.443
   Middle school                      1.667                 1.170--2.376   0.005
   Elementary school level or lower   1.664                 1.176--2.355   0.004
  Marital status                                                           
   With spouse                        1                                    
   Bereaved/divorced                  1.193                 0.917--1.551   0.188
   Single                             1.156                 0.810--1.649   0.425
  Region                                                                   
   Urban                              1                                    
   Rural                              1.329                 1.068--1.653   0.011
  Income level                                                             
   4th quartile (highest)             1                                    
   3rd quartile                       1.251                 0.976--1.603   0.077
   2nd quartile                       1.128                 0.862--1.475   0.380
   1st quartile (lowest)              1.548                 1.129--2.123   0.007
  Insurance type                                                           
   National health                    1                                    
   Medicare                           1.255                 0.842--1.871   0.264
   Others                             0.331                 0.128--0.856   0.023
  Private health insurance                                                 
   Yes                                1                                    
   No                                 1.125                 0.883--1.434   0.341
  Economic activity                                                        
   Yes                                1                                    
   No                                 0.864                 0.709--1.053   0.148
  Alcohol drinking                                                         
   Yes                                1                                    
   No                                 0.866                 0.713--1.052   0.146
  Smoking status                                                           
   Non-smoker                         1                                    
   Former smoker                      0.726                 0.535--0.985   0.040
   Current smoker                     1.122                 0.834--1.508   0.447
  Self-reported health status                                              
   Good                               1                                    
   Moderate                           1.428                 1.119--1.823   0.004
   Poor                               3.179                 2.418--4.180   \< 0.001
  Stress awareness                                                         
   Rarely                             1                                    
   Often                              1.843                 1.529--2.221   \< 0.001
  Cancer                                                                   
   Yes                                1                                    
   No                                 0.864                 0.983--2.322   0.148
  No. of chronic diseases                                                  
   0                                  1                                    
   1                                  1.160                 0.917--1.469   0.216
   ≥ 2                                1.146                 0.895--1.466   0.281

OR, odds ratio; CI, confidence interval.

*p*-values are calculated via logistic regression analysis.

Likelihood ratio test: *p* \< 0.05; Hosmer & Lemeshow test: *p* = 0.907 \> 0.05.
